Background-A decrease in arterial isoleucine values after intragastric blood administration in pigs has been observed. This contrasted with increased values of most other amino acids, ammonia, and urea. After an isonitrogenous control meal in these pigs all amino acids including isoleucine increased, and urea increased to a lesser extent, suggesting a relation between the arterial isoleucine decrease and uraemia after gastrointestinal haemorrhage. Methods-To extend these findings to humans, plasma amino acids were determined after gastrointestinal haemorrhage in patients with peptic ulcers (n=9) or oesophageal varices induced by liver cirrhosis (n=4) and compared with preoperative patients (n= 106). Results-After gastrointestinal haemorrhage, isoleucine decreased in all patients by more than 60% and normalised within 48 hours. Most other amino acids increased and also normalised within 48 hours. Uraemia occurred in both groups, hyperammonaemia was seen in patients with liver cirrhosis. Conclusions-These results confirm previous findings in animals and healthy volunteers that plasma isoleucine decreases after simulated upper gastrointestinal haemorrhage. This supports the hypothesis that the absence of isoleucine in blood protein causes decreased plasma isoleucine values after gastrointestinal haemorrhage, and may be a contributory factor to uraemia and hyperammonaemia in patients with normal and impaired liver function, respectively. Intravenous isoleucine administration after gastrointestinal haemorrhage could be beneficial and will be the subject of further research.
Upper gastrointestinal haemorrhage induces profound malaise, especially in patients with impaired liver function. 1 This cannot be explained solely by the blood loss, as blood donors or even trauma patients, losing considerable amounts of blood, do not experience the characteristic malaise ofpatients with upper gastrointestinal bleeding. Apparently, the fact that the blood is shed into the digestive tract plays an important part in the pathophysiology and clinical picture of upper gastrointestinal haemorrhage in patients with and without liver disease.
Patients with impaired liver function often develop hepatic encephalopathy after gastrointestinal haemorrhage.' This has been related to rising ammonia concentrations,l probably caused by the increased nitrogen load in the presence of portasystemic shunting and liver disease, with resulting inadequate ammonia removal through urea synthesis.2 After administration of equal amounts ofblood, patients with liver disease show a far greater rise in blood ammonia concentrations than patients with normal liver function.1 In this context, it has been suggested that blood is more ammoniagenic than other nitrogen sources in animals and patients with or without liver cirrhosis. 1 3 Several explanations have been put forward for these findings, but none of them fully accounts for the 'toxic' effects of blood in the digestive tract.
In recent years, we have attempted to elucidate the ammoniagenic potential of blood in the digestive tract, by studying the effects of blood ingestion on amino acid and ammonia metabolism in pigs and healthy volunteers. [3] [4] [5] Within six hours after intragastric blood administration in healthy pigs as well as after a blood pudding meal in healthy volunteers, a more than 50%/ decrease in the plasma values of the essential branched chain amino acid isoleucine (ILE) was observed, while the concentration of the other two branched chain amino acids leucine (LEU) and valine (VAL) (Fig 1; p<00 1 ). The aromatic amino acids (Fig 2) behaved identical to VAL and LEU; they were increased after upper gastrointestinal haemorrhage compared with controls and returned to constant values within 24-48 hours (p<001). A similar pattern was seen for the sum of individual amino acids measured: there was a significant effect of time (p<0 05).
For the remaining amino acids, ammonia, and urea (Table II) Fig 4) showed a pattern similar to that seen in peptic ulcer patients; they were increased after 
